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SENSITIVITIES OF ATYPICAL MYCOBACTERIA
TO VARIOUS DRUGS

II.  Sensitivities to Commonly Used Antibiotics, Some of Anti-Neoplastic
Agents, an Anti-Leprotic and an Antifungus Agent

Fumiyuki KUZE, Sadao TAKEDA and Nobuo MAEKAWA*

(Received for publication February 14, 1974)

The sensitivity of the atypical mycobacterial strains to various drugs other than antituber-
<ulous drugs was studied in vitro using Dubos Tween Albumin liquid medium. The atypical
mycobacterial strains tested were chosen from 53 strains including 7 photochromogens (M.
kansasii), 8 scotochromogens, 30 nonphotochromogens (M. intracellulare) and 8 rapid growers.

Among the commonly used antibiotics the following was studied; Potassium Benzylpenicillin
(PC-G), Sodium Ampicillin (AB-PC), Sodium Cloxacillin (MCI-PC), Kitasamycin (LM), Ce-
phaloridine (CER), Aminodeoxykanamycin (AKM), Demethylchlortetracycline (DMCT), Paro-
momycin (PRM) as well as two anti-neoplastic agents, Bleomycin (BLM) and Mitomycin C.
A phenazine derivative Riminophenazine B 663, which is being investigated as an anti-leprotic
.agent, and an antifungus agent BAY b 5097 were also studied.

When the growth of mycobacteria was inhibited at the concentrations of 0.78 mcg/ml or
less of any drug, the drug was defined as tentatively sensitive, and under this condition over
fifty per cent of the nonphotochromogens (M. intracellulare) were sensitive to DMCT (63%)
and PRM (63%). (The numbers in the parentheses are the percentages of the sensitive strains.)
The Minimal Inhibitory Concentrations of BLM and Mitomycin C were 0.78 mcg/m! or less in
37% and 48% of the nonphotochromogens, respectively. B 663 showed fairly constant in vitro
effect to the atypical mycobacteria tested, and 75% of the nonphotochromogens were inhibited
their growth at the concentrations of 0.156 mcg/ml to 0.625 mcg/ml. Photochromogens seemed
to be most sensitive to B 663 and the rapid growers were less sensitive than the other strains.
All the strains tested were resistant to BAY b 5097.

* From the First Department of Medicine, Chest Disease Research Institute, Kyoto Univer-
sity, Sakyo-ku, Kyoto 606 Japan.
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EREV RSB OIEERBE K 3 5 in vitro T
2 HE oV Tik Dubos Tween Albumin #fhks
Mo VoY RRTEE®R S Licas, ??."5%’03 #ﬁ"é?"”‘” &
KT, RRIKOZ L XD THOL, Tibbi
ERGiBE (LT AM B 3) o & T Runyon .©
Group I 2@ 3% M. kansasii OEEKIZ tn vitro 1T
5\~ T SM, INH, TH, CS, VM, EB, DAT, RFP (= —[E0D

B O FNE BTH

RFHAYR LTSS, Group I 35 X O¢ Group Il /&
FTHECR LT, BREUHOBHFEAMNZ L L, KM,
CS,EB, VM % X Ot RFP 0\ h i & B REZ ko
BOLEBEN, HERVEVWG TEISERAbRTER
otre EREERGREICOWTRHE IR B E % 2T
%, M. kansasii FERHLTE, —KETH 5 SM,
PAS,INH »FRH LT OEEBEHILEZBOhS L
WHBEY, ¥ k¥ETHB TH,CS,RFP & C g
KB THD & 5 |EDD A 5 h b, Group

Table 1. Sensitivities of the Atypical Mycobacteria to Commonly Used Antibiotics (in vitro)
G N " MIC mcg/ml
Drugs roup 0. © -
(Runyon) | strain | o 50 | o178 ' 1.56 ‘ 3.13 ’ 6.25 | 12.5 J 25 l 50 1 2100
I 5 3 2
2
PCG I 8 1 3 1 1
m 23 2 3 9 3 4 2
HgRv 1 1
I 5 4 1
2
AB-PC . s ! 3
il 23 2 5 5 4 1 1
HyRv 1 ‘
I 5 1 3 1
1 3
MCI-PC I 8 40
m 23 8 2 13
HgRv 1 1
I 5 ), 5
LM I 8 1 1 3 3
I 23 3 | 2 1 3 7 4
H31RV 1
I 5 1 3 1
2
CER I 8 : 6
m 23 1 7 13 1 1
HgRv 1 1
I 5 1 3 1
AKM I 8 4
m 23 6 3 6 5 1 1 1
Hg;Rv 1 1
I 3 1 1 1
I 2 1 1
DMCT m 19 11 1 2 3 1 1
v 5 2 1
HgRv 1
I 2 1 1
I 2 1
PRM m 17 2 3 3
v 2 2
H31RV 1 1
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T % L<4X Group IN i X % BYPSECH LTix, Hikss:
FC X BRI BNRE D L OREDY 28\, T
ChRbhOFEIORKT in vitro T HEHAELT
»H B H % T Rifampicin 2EERANCITIZ E A £
LEDBED 35D, Group I 3 X 7% Group M I X
% IEE R BUBRBREE D (L EFRCIL 2 IR D EBR L d O
H%bo

PUERFIDA O BRI T 5 RSO B IER
IDPBAERDEORBOY, TEBIGFEL OEMH
ARSI DOEETEIOELRTHS 5, '

SEbhbiud, HiEERERE L& ERAKARS
BEERAWT —RAEHHE HERH, Rv/5#F B
663) LEBED P DI OWT, in vitro TRRZH: © st
BIFORDTHET Do .

I. RBHEHLESTICHSE

1) {FHEK

PRE T 1% NI TRAET LT B IEERSR
B9 53 #* (Runyon I B¥EE 7k, I B¥EE8#, WEEE30
KEIOVHESHK) HAVERCH LA, ARELT
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M. tuberculosis HgRv BRDRESZ M % RIBFICEB S LT,

2) EBRFiL

1% /PNSEHT 3580 37°C THREZE LCE (N o
Zi%'18[8) % Dubos Tween Albumin &I
L, 2 AL 1 BEERER YA, RO
(G- ) v 2B ETS) €, 1. 0mg/ml ©
HEEER L, D 10 FHERKO 0.1ml & /& L
oo (9 0.01mg) H|EEHITIX, [RHE Dubos Tween
Albumin FikiEHw AL, ¥ & & 37°C 2 BRI %
fTofe (VEHEO AT 158R),.

HEHNXYE T, 10meg/ml 7o\ L 100 meg/ml 44
LTS ERAERTI%Z 9 BER L, # 10 X ER v
FlhowRRE L Ui,

REUOREL, ThThoEFD MIC ¥ {>TF
Lo

SEHRE LicdRlE, — M 41 & % B © Potassium
Benzylpenicillin (PC-G), Sodiun Ampicillin(AB-PC),
Sodium Cloxacillin (MCI-PC), Kitasamycin (LM),
Cephaloridine (CER), Aminodeoxykanamycin (AKM),
Demethylchlortetracycline (DMCT) ¥ X ?¢ Paromo-

Table 2. Sensitivities of the Atypical Mycobacteria to Anti-neoplastic, Antifungus and
Anti-leprotic Agents (in vitro)
G N P MIC mcg/ml
Drugs roup o o
(Runyon) | strain " _ o0 | o718 1.56 \ 3.13 ‘ 6.25 12.5 ] 2 ‘ 0 |z
I 7 6 1
I 7 6 ‘1
BLM o 30 10 1 1 1 4 7 6
v 1 1
H37RV 1 1 i
<0.039 0.078 0.156 0l.313 ‘0< 625 1.25 2.5 l 5.0 I =10
I 7 1 1 2
. . I 3 1 1
Mitomycin C o 27 1 3 4 6 6
v 8 2 1 2
HgRv 1 1
I 6 1 3 1 ‘ 1 {
I 5 1 2 |
B 663 m 28 2 7 10 1 3 2
v 8 5 2 |1
HgRv 1 1 !
— <0.39 ‘ 0.78 1 1.56 3.13 ] 6.25 | 12.5 | 25 ] 50 ’ =100
I 2 ‘ 1 1 |
I 2 1 1 | |
BAYb
5097 I 17 2 3 12 I
v 5 4 1|
HgRv 1 1 ‘ ’
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mycin (PRM) o 8 & X, JEEHHEHE O Bleo-
mycin (BLM) ¥ X O Mitomycin C © 2 88 1 2
T V7 SRE LT—HBRAC D BRI TV 3%,
Phenazine 3%#f{4ko Riminophenazine B 663 L L\
FEEHTH5 BAYD5097 DFt 12 BETH %,

* BIEERFOFER MK

1 385 : M. kansasii 7 £ (P8, P18, ATCC 12478 o1,
KERETW 4 KT ET)
I8 : M. scrofulaceum 2 £k (P6, ATCC 19981)
Tap-water scotochromogen 6 £ (AFBEZ X H 058

%)

M#E : M. intracellulare 30 £ (P39, P44, P45, P47,
P 48, P49, 100616, 121326 DRk, KEBH S MG

4RERTBEL D OFHEE 18 Bk &)

IVEEE : M. fortuitum 3 #k (ATCC 6841 o, KEBE
DEEHK 2HKREED)
M. chelonei 5 # (ATCC 19977 o fih, AV L L DD
SRR AT ET)

II.

£ B KR &

FE1HKIV21% MIC %R L-EEE Y ¥H i
WL, F3KFIOE 1, 2 ki, MEEDOARIIONT,

BEFBRECTRZEY R TEERO RN % ¥ Lo

1) —EHEHE

Table 3.

culous Agents (in vitro)
——Cumulative percentage of strains inhibited——

EE BOE BT
Cumlative Percentage of the Nonphotochro-
mogens Inhibited by Commonly Used Anti-
biotics

Fig. 1.

%
1001

90
80
701
60
50F
401
30
20F
10f-

1 1
50 =100

0 1 1 1 ¥ L
v =039 078 156 3.13 6.25 125 25
MIC meg/ml

4mE gt L 7z, PC-G, AB-PC, MCI-PC, LM, CER,
AKM, DMCT % X0t PRM 0 5%, 0.78 mcg/ml *
X FRLTFO MIC #5338, N¥E<C CER ©
8 &% (35%), AKM w9k (40%), DMCT iz 12 #
(63%), PRM w98 (53%) w@ZdbhT\b, IE

Sensitivities of the Nonphotochromogens to Various Drugs other than Antituber-

MIC mcg/ml
Drugs | 30,91
<0.39 0.78 | 1.56 | 3.13 ‘ 6.25 12.5 25 50 =100
PC-G 23 No. of strain 2 3 9 3 4 2
cumulative % 8.7| 21.7| 60.8| 60.8| 73.8| 91.2| 100
No. of strain 2 5 5 2 3 4 1 1
AB-PC 23 | cumulative % 87| 30.4| 52.1| 60.8| 73.8| 91.2| 95.5| 100
No. of strain 8 2 13
MCI-PC 2 cumulative % 34.8 | 43.5| 100
LM 23 No. of strain 3 2 1 3 3 7 4
cumulative 9 13.0| 21.7| 26.0| 39.3| 39.3| 52.3| 82.7| 100
CER 23 No. of strain 1 7 13 1 1
cumulative % 43| 347| 91.2| 91.2| 95.5| 95.5| 95.5| 95.5| 100
AKM 23 No. of strain 6 3 6 5 1 1 1
cumulative % | 26.1| 39.1| 65.2| 86.9| 91.2| 91.2| 91.2| 95.5| 100
No. of strain 11 1 2 3 1 1
DMCT 19 1 Cumulative % | 57.9| 63.2| 73.7| 89.5| 94.8 100
No. of strain 6 3 2 3 3
PRM 17 | cumulative % | 35.3| 52.9 64.7 | 82.3 | 100
No. of strain 10 1 1 1 4 7 6
BLM 30 | cumulative % | 33.3| 36.6 39.9| 43.2| 56.5| 79.8| 100
No. of strain 2 3 12
BAY b5007 | 17 | OO O e 5 11.8 | 29.4 | 100
T £0.039| 0.078 | 0.156 ' 0.313 1 0.625 | 1.25 ‘ 2.5 ‘ 50 | =10
o No. of strain 1 3 2 3 4 6 6 2
Mitomycin C | 27 cumulative % 3.7| 14.8| 22.2| 33.3| 48.1| 70.3| 92.5 100
No. of strain 2 4 7 10 3 2
B 663 28 | cumulative % 7.1| 21.4| 46.4| 82.1| 92.8| 100
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Fig. 2. Cumlative Percentage of the Nonphotochro-

mogens Inhibited by Anti-neoplastic, Anti-
fungus and Anti-leprotic Agents
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MIC meg/m/

B IRERIOVHEE T DMCT X0 PRM it
hENRIHEEO 1EKT oL, NVEFEO 2 EkkE 18Kk
A% 0.78 meg/ml FiAXEhITo MIC /R LT3
2, EERELARL, —BTEAZRTAI LR TE
A4

%@ HaRv Bk MIC & zh s AM o MIC %
MBETHERN LTAB L, HyRv X D ${EMIC
w7 Licd DA%, PC-G T 14 # (61%), AB-PC iz 12
B (52%), LMz 19 # (83%)., CER i@ 21 ¥ (91%),
AKM = 9 ¥k (39%) iR bhico D fid MCI-PC,
DMCT $ X 0% PRM Ciin st B b h T,
HgRv #kiz, MCI-PC k¥, 4EEROBIE MIC T
»5 0.39mcg/ml JTFERLTW 5,

LIk, 3¥ric DMCT & PRM o 2 ¥F|TC, 50%
o mBEE#Hks, 0.78 mcg/ml F X Zh AT CTH
IEIRTW3,

2) ViEBHIEWE

S EFEIEDOKE L 7c BLM & Mitomycin C % & %
L, 88 HgRv #i v+ h i 0.39mcg/ml L) TF T
BRIEXh T b, AM THLHENEZHODEIDLE
, MBEORMETE, BLM 1x 11 8 (37%) % 0.78
mcg/ml G, ¥ 7= Mitomycin C % 13 #% (48%) %
0.625 mecg/ml TRHIE LT3, IRFECE L TIXEK
B —EOEMILM LBV, ITHECBLT
3, MBEEXDRSHENVCL BAEWEANRZE D b R
%o NVEEBIL T, BLM 1 1.56 mcg/m! T 8 fk
th 4 BkwBRIE LT A O EHE I o

3) xoft

v 75 HICEKRC L BB TR TV 5 phena-
zine FBk B 6639 T oL TT—f AM T 5EX
MEPHEBEL DB, SEDObhbhORKTE,
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% Runyon @ Group NTOREZHDIE S DX
IocBbhi, IHENRLEZIHEIEL, LTHE
MEFEE, NHELIARRZHIEL LFHEIED LR
720 0.313mcg/m! CPRRIE I R B ERKIE, IHETSE
(83%), IBET 4% (80%), MAE¥HE Tix 13 £k (46
%) RDLATBM, VEETE, T X T o0 @Kk
12.5 meg/ml L) D MIC #/R LT\ %,

WEEHFTHSD BAYb5097 ico\Tix, HyRv Ekd
&% T, 6.25meg/ml YLD MIC #/RL, ABHR&ED
DT H D,

III. # -

VBRI ERRE Le AM OREEH O BEICHXS
&, AM DD FEFC N T 5 R B LiciEIR L
Babisys, EKBLSNOEHELE T, Burjanova r Ur-
bancik DED NLEHAO IMEBR LT 5 2%, £
OFRTIL, MEFHEBLT Clark 5P o @4 L7, B
663 & Gentamicin [ZB§3% 4 D% b, Dubos #ifk
BT, 12 ROoTU R ERL - BRED 1
Hitk»s, B663 i XoT 0.06 mcg/ml T, *7:- Genta-
micin 2 X>T 2.0meg/ml TR IE X hfc & v 5,
Wichelhausen 5% {3HiE##| & 3tic Erythromycin ©
HRLBE L, DHER X O VEEOEK+HIC Erythro-
mycin 8 LTRERED I OB DIz & w HELT
Who

B 663 iz o\Tix Vischer ¥4 4 H H, v b H
Wi, #REKE T, 0.05meg/ml 5 0.5 meg/
ml C, IFHE LDHE NEHEE 0.5mcg/ml b
1.0mcg/ml G, ¥ /- VBB X 1.0mcg/ml 7 & 10
meg/ml TERENBEEMARLIcE LT3,

ZOft, —BHEAEWMED AM T 5EEH O @
TEAbDiz, Guy 590 Chloramphenicol, Erythro-
mycin, Oxytetracycline, Tetracycline ¥ X 0t Chlor-
tetracycline % & L7=d D5 H, Dubos medium
BHWTHRA LTW52, I EEE 2289 Erythromycin
1mcg/ml T8#, 5mcg/ml Tit 19 BkAPAIE I HTU
Do IMEXIBFEOBMKIDESH, R Erythro-
mycin 1 mcg/ml T 16 #k 2 ¥k, 5 mcg/ml Tit 16 ¥k
O BRABRIE X h T\ 5, MBE T RERCH TR
ZHEIHEBE S, 16 Bk 5 Bk 1 meg/ml T, 118
p% 5meg/ml THIEZ hick w5, ZOfhoHKHNIT A
ZRELOXINESTHS,

Virtanen'W R 4&Cix, I #£ 8 T, Sulfadiazine
o, LTEETIX, Erythromycin, Novobiocin, Sulfa-
diazine &, MEE T Erythromycin, Sulfadiazine
iz, VEE T, Chloramphenicol, Neomycin, Sulfa-
diazine ¥ X 0% Tetracycline i\ ¥Fh i 50% Ll E D
BHNREETHOlE LTWD,
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SEbhbhogs L ohciz, MIC T 0.78
meg/ml T % —iGRZMAH5EDLE L 5L, PC
FOEHTIIHRBXE D7, CER, AKM,DMCT %
XU PRM i KBRS D B D EMN L 2 b i,
Erythromycin AU ~=2wrS5 4 FRAEEHBETHS
LM i3 bhbh OB TR D RE L Dot

BLM, Mitomycin C = B83 58I B Zhy
ATRVAY, IR, DTRELHENEVCERZERDS X
5ThHH, IHETH 30% AADOEKIIEZELFD
X5ThH5B,

B663 =B LT, Vischer D& L izl
ZRLTW5b,

MEBEAWBI LTix Virtanen © Nystatin o #4110
AbHH, BZHOHEKILL, SEbhbho®BL
72 BAYDb5097 1§ 2%~ & 4 DIt ot

HERFILRLY, SEbhbhoie LcHEER
X, WThIHBHEIRcER T 580030 TH
D, BEIEHOE» S, AM fECw LTEDICBRT
X BEFTILIV L LA, AM BB 55
DX RN EYDTHD LW REI L, EBR
EET, IBEREXRVUL, BRI RBERAOY
BIEDTZ LW EMHEREhOOd %,

— B CIXRREER O LFIGRIC L b, in vitro TIXW
FThidE DESHO KRN, in vivo T YD
WREHEDEVWIBRIALND L5 THEM, 1hd
BRI ETLT, HEZFALAOEROHREY, 4
—EERNTRETHH 5, fiBRDOT L, HiEEFILL
NoEFNL, FOFETIX AM ERFERTE 5 aJhEM:
REHDTZ LA, HERRZED B 5 EHO BRI
XoT, ThoDHF LW HERAFEORY, i, 0T
12X h DI WREIfER & H O B~ O BIRA O WA S 5
ﬂ‘hb 1“573 5 o

IV. # ]

—E i mE L LC, PC ®¥E#l, LM, CER, AKM,
DMCT % X0 PRM, #ilEH 4% H D BLM &

B B8 BTH

Mitomycin C, ¥V 7 F%|D B663 &, HEEHF D
BAYDb 5097 i} 12 O EH D AM i 5 in vitro
D%hE %, Dubos Tween Albumin ¥R * AT
BE L,

—gemEogtix, CER, AKM, DMCT 3 X ot
PRM MIIBE O H#HI%E < © Ek% 0.78 meg/ml o
B TRIE Lo ‘

BLM 3 X 0¢ Mitomycin C o LTix, NPFHOD
hER 37X 3 XV 48% DEBBRERZMRL R Lo

B663 11 AM & LCHLTH—RBRE L AL, I
BB D 82% Oyt 0.625 mcg/ml TRHIEZXh, ¥
IREE, ORE OHREORCRIUOET XA LhH
o

BAYb5097 it LTIz &ZHODID AMIIED LA
Tehotc,

ARXOEE, ¥ 46 LA REHRFESBES (B
46 F 4 A) BIUHE 19 @A A LEREFAHAALS
B2 (BR46F1LA) T WTHELE,
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